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(43) S?B8I» 



(21) SSiSIs 



10t2001 -0084 1.34 



(30) $<3a*s 

(71) sas! 

(72) S2» 



(74) DI2I2! 



jp-p-2aM^39^i/^2oaot3i2a^ 8!e(JP) 
^p-9-m\-oo370S\s 200iai2fiioai ffle(jp) 

SS^AW!Eiara*5'mW»^E»&SlS^9aM::7WA|]!iPhO|A^£AIUh*?K3 
SIK 

3IB^AH3l£fD^$?H]tA|$^l£@1SM9g!2S::7M$AIJ)l7hOtAl:£AII:lh9t?K]t:9 
StH 



C541 gjsatAiaa 



2!isxA]Sfl^ tH£ttopiBv cn4^:?is-. ols 71B mm mom «ia»xFHHSoi y\i^9.^i^Ei 2w 

aiOia^ ^4^2J tF;i:S^{PX)^S ^-!JgS, CH*P7IEf 2 ^Hg^S OH?HS.aAfe^^ ^ i^S^A| 

*I*B Oiejl 01712-011 ^^£1=: S.WSt7V)S. ^tJlW, ^loj, H^^SJ i^4!S^(PX)^ 7121 DH^SI::!: 

^/ 

E 2= £ 1011 L[EM sa?2g uam sa, 

^ 3§ £ lOfl UEhtii M4SS1 S^ifcia^Oil 1I?£J aa(IHliQi)IfleSI 51 HHSS UE^y^ 

SE 7S £ 6011 UEhi! Vll-Vlk3(HI [CfS Sjillg Sfigq2J &S,0flA12J g^S^^j^ QByj £S> 
S E 601 LhEhfl Vin-VlllfltHI [ChS a:l:S2;21 SaOflAJSI Sra^^S UEKi! £3, 

£E 10^ £ .3011 UEKdJ HldiilSSI 9 WS^ SS. 

SE 11^ ^ "MS^ Bl3^Al«giDil m« ^Wmi ^§5A|§»2J ^gsjoj ggi^ig LFQa £3, 

S 12S £ lion UEHJ Xii^yndDil CCfS Stib i-ESJ B^^^S UE^t^i 

£ 13S S SS£I ;^4^AI*EHM CfrS &^?3l}« ?i1SEAlS*|2J k^^^oi ^S^SS UEytt! 
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S 18S £ ITOfl ueia XVDI-XVIII^SOII Cte SFrfcg2^2J BHOflAJSJ UEftil 

5E 19= £ ITDfl UEftf XlX-XIXiSUil L&S S^S ShrSiasiSJ &SOil^ej ^{^^^m UEJ^ £90|Ch 



40 - e»B(CHtF7IS^). 

60 — sa:'iB(CHaioi:;^is)> 

62 — ^MH . 

64 — TilOjMS^, 

65 — 

70 - 5^1 

74 - Sqefc 

76 — s^iags^. 

?6b - Kft^ , 

7?a - ej^^^SJ [M?, 

77c - 

79 — S9:71^(i:h*c^iS), 
83 — mr^vyi^oum)* 

85 — 

px - 



41 - S&S(CH2ipPI&), 
61 - TllOje ggsf, 
63 - 

67 - Hhsais, 

67b — 4:^^, 

69 — 5e*l^S;lcontact hole).. 
71 - 

73 — M3tSQe^, 
75 - 

76a - ej?«,St2] 

77 - 

77b - eoi^i , 

78 - .Oia]OI?», 
80 - ^Afls, 

82 - p^^F7li^ 

84 - bHlf^^tCHtPIB-). 

c — asms. 



LHi?Sh=is D!g5^Dl t\^m s.m\^^i\^^K\^rm "E^^ aoiCK 
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7ISa21 fiSfE ftOCTH .SiQV. ^SL StHSSHU 3^S ^21, ^mofl e*?<aOI A»5I& «sga #AJ 

S2*>£SAN a^S lAISJ^ 3e :3hfeftO. &AI*! Sf^jl«a °4SS*|0fl aCHAI SJlhw eJMS- 
5fi8V7fl SQ. Sol. BfAfJSej e^Af^^S^ g^gfESJ ^ilOIT 3>il 9tF« HI*!:'! fflSOil- s^EOIIAi 




son SAf^lE HFSDID Qg a«r«S >^E!tfe S3hS BO. Die^Af. St^ej i-OI SAiaOII OtS^ 
WHJ A|2fOfl 2)q|| mi!Q. ^91, SEISAIS. a|giAl.S*l(HIAJS. 0|210| iliailSS SICH ttAI 

Sl^ SiSS t^T^S^XI ^SA|?| bHilQ.. 

S WS^ .OIEIfL^ S}(tlSS &'^l«10| Ol^iOiS ^^S^Et aA>«^& OlSeKtl US 

aAloh^ i:t&AI?l7l *l*ll ■3gilS^:?l5rO| «SEt= &AJ»« . :?yi8H!, H^^SI aig 

Tiei DHseiii: asKiin. ejAffivg &g54 fismsDi ^■?\ a-^ss^Hj «a s a««»2j sjch 

01 ajSOAlS^tlM StOIAI, gfAfEf^ fltinBBOl 5JB*CT Sr^EE^ iSlSlS a?4= 3i;2). 

B Stfem 2iD. *5=;:2I Sl-±2^2| t! S SStf^ SioiE t^^DH StOfAl giHSfe figSH©0| 

ass jmkm ^^-aiih; 

oiffK s S32i »n«Aitj£HOfl ctFS EfARj ^isaAis^wi CK«i aWsse aa*H3l ..SStfP-. 

£ 1^ 01 e.^A^iJ 9!1S5AISfl2| i?S5!a LERHU. E 2^ E 1CH1 L^□a! iS52j & 

a^is UEHsa 01 aissAistis £ 201 LiEHd! ti^^^ eoi OiaopiB(78), cHt.f:'is-(B2), ois 

7IS(78, «2) AlOIOfl DIS! .(S5)S SfeQ. 

01EflOI7l3?(7B)^ §3:7|»(6D)3f, DHSSli S??»S HH«aS J^4^2J aia^(7?) Olf .Sl;^9^(7 

(62). CHS?M<S(62) a PI (71)2| IQ»9|Xl 5*00 »ifcg i^9|gil:AhSA1 BH:^|E|= 
£j H{°f ea!7a:iE1(TFT; Sffl), •»4=21 ?AK3(62) a «^4i£l <i!S:i^(71)S 7©B1^ S, 



(color filter)SAJ S97I5!'(79)^'0I1 ^StlS 8r4?«(80), *f4!!#(80)g ^301^^(81) a, 01 

ni*rs^(ei)s S£ i)H*f5n84)S s^eQ: a. slfB(40)oi *fi«»(80)]u= m^^m sioiAi ^gss 

715(79)011 ^EfSQ. .01 yAFsi S!{S5AIS3l:IO|IAI= aiSB(e5)OI »54:5J SbtS^ (77)0fl z,^2t CHSoh 
01 4421 a±3S1(PX)*a Zf a::^a^(PX)OI .27H2I 2.iS^Aha(62)2f 2^3 ejS(ysa(7i) 

AhOKHI 712J Sgaa. 2| SeXli£1(SW)= W§i?Mi!(62)S:£i?Ei SSE|£ ^AWiOJ SOtrt 
Of SS*Hi, aigi}2^(71)21 CHgaiS^(77)IHl SStCK 2^ »;^:S^(77)g cHSsysa 

(71)21 2*l» Sf;ia$ISA) ?t!S»(85)?J CHS4h:tS5!(^X)011 Sl^mH, 01 5tia*|2f Qtt«a^(81)$l 
•S9I2J 3«i|*HHI 7|^*Kn thibS^ (PX)2J CafSg JHOIt.'O. ¥AH3(62) S 2i£d(71)S| 
lh:£S ^*ISiXl2f 0|*^7hX|S liSffl^ «^e^ M»!XliEi S 0I§ HH^M SJSI :?«SD. 01* 

OtaOPISCB)!)! aOJAI, Zf Hjei ee(>ti>;£i(S9)^ ehEais(67)ilJ, D| 5?S.aiS(67)£i ^^iJ^Ojl SSSh 
7)CH1 £'-t!MS(cont9et hole; 69, 70)5 DH7HS S^sloi CHS£fia^(7?) a CH8dS£!(71)(HI zfzf S 

^as sbi a =aie!a^(6B, b5)s e»£*iis(67)s ia7i»(60}^jasEin,^sa2[S^ 

(60)]!^ im WIS sa5,'(6t)(Hl atl SOISCf. 7IIOI&S^(B4)a..OI.7fiOlM 325,^(61)01 St^ S!£ 
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□1, — ^' ^ ^' 




e!3^(e6, 65)s Olg 70)00 aCHAI SrsaS (67)21 ±i(S7b) a £ae!(67«)0il 2 




:?ia25K76)M 2fsi eoisQi s:'i«aeK7B)s asaas^(73)2i aB!HB(74)oii CHi«ioi asibi 

S^(72)S^MS|°S tS«hS 2e*!SS(75)g^ Sfi&O. $J4:S^(77)S 5e!es<74^ 75)00 slCH/d « 





51(770 * 015 i^l7A)S 9&m llH«a£« ^7ISae{2| ..(a!-(76b)(Hl 2Iq1I ^?aH=. caW 
b)S fisr- "■ '""""^ ■ 

aaiaeoi ( _ _ . . 
cut} i^a^^s T»«tfo. 

o\uo\y\BCK)^ nzwM^. iiaaci^;^?,) ^asfoiu ^st^ §or§a7is(ra)£S/i oisaa, f 

Eills(67)0| WaCH UISS fiaj=». CVD(Cheiiilcal Vapor Deposit lon)a SOfl 50n» 2££J ^DflS 

lAai^k^N HISS ^EI5s CBS fl£l5Sf2Svy 3SS|s\ll, Q^OI D| MS 6!a»e,'-» 

foChib gE^ ¥)fflS fiJ-H5aS(S7) S 3a?lB(60)^(HI Sjajth^SAN S^SQ. 0101 AJ, ?I10|E2^ 
(64), ^A^<^(62). HSglf2!(63J S! 3 2I2J ^SSSg e}e| SatTqiEISJ. 71101 a JHi^Ol Ta, 

Cr, AU Morn ?y Cu gei £H« 3 S|*St t^get* TilOIS Sa2^(61)^ -lOOnm SSaj ^IM 

i sSbOI TflOufs^CW)! DliHS SJO) OIS^SOID OlS £ll(doplng)a»S erEa«(67)IHI £ 

=&D. o^7lo^lA^=. aoisoi, wisch pHi/h« s^i^im sidiai :>i'^3ffl' eokevs ^y^zm, sz.(&rs») 




^ 3! HeoaS^Ol %SaD. cmoi. m^ti ^ £!HXI:^E|(SV)3 UDdlshtly Doped Or«ln)?2S 
t\7\ '^Itt Z^w 9Q0I tmTiji. S^C 9SiS^e;0i^9(«nnealln9)tt£SAN a-S£t$(Ot :ii^(67b) 
3! £»e!(67a).S qi^&O. 

OlOIAI, AZ}Sa^'-(68)0|, Oaam PeCVOlIPliisnoL Enhanced CVO)eiS OIS^IOI .SiQz9 SOOnn S£S1 ^l^S 

IfA «^aQ. §^^sa5^ (68)8 siwtiBss er£*iifi(67)£i jb^^cea.) s =aa(67ki)a i=«Ai 
3i£c aiHysiii, oiM iust s^mm&. 70)s «5tn:h. 

OlOIAI. Tft. Cr, Al, Mo, » ». Cu §21 BJO £££ 3 a(«ef 35g tJg^fOI 500n« g££| ^))|1S «eJS 
aSf(68)^ SlSjEIH, SgOISaS^ ±^21 iHEiyElH, 0|0|1 tm £J£^(71). ft:^::^^ 

(G6)/^;i^a^(72) SI ^gusg wds 

OlOIAI, S«Sa^^(73)0| SINxS PBMia^S OlS 3! «ZtSa^'(68}^ S|S|tr«3/M ti&SiJl. 
£sq£»(74)0| iiias 33^(73)16 3ES0IIS.SSS 5|Eiy«SSAH tJiSSa.. 

OlOIAH, BflgiW 4A17^ S7iaae«76)££A1 a2:Sa5K73)4K)(l 2At« gS5J 

OI?!OI 5a!E«(75)8 SSatii:3(photoii>ask)g OlS^IO) SS!!esf74)0|l [HSth^ a*HHlAI JSSB|oS 

kSaiT QHOI i*±'!^(7\m 3*173 S»E^ 2| fiU:32»(PX)21 B*IOJ SlOiAl agtf iIlX|£ I8l«a 

i^iaas«76)01l 5B5MS§£| icSSFSI ^' 1(K~ 50%S aSSO, 5SDVr:i3 

^ 5 31M giOIAI as a£g LfEiyi 2 x2 214:21 A10I22 SMI, aaiffle(A)g iiHi!*l5U (I, t) S! 

(2, 2)S 2Siiis(e)s 5iii!«i« (2, 1) s (i, 2)£ ^mtio. s aoii 

L\EM OKI- Sroi 01 SSDl^aS SI^:i2^(77)S| »«S?f^£ 2S|iliS«4 A|He(6hift)oiaA| mi 
3Q. 01 m^..S&m±^^ 2| ^121 MS »^^(77)0fl ESlf Oil Om aiiiS^ (77)21 S9}S^®S 2 
a^fcSSJS □ AISEgQ. ghCHS, 01 iSS aSOhriaS tk!sa^(77)£| S^tfSS 2S^4:S«! A|5 
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(77) £l S»sF«S 25Fili2.fS Q AlHSSQ. 

oloiAi, S7iaas^(76)0i its^i^ai m ^^n. om ma ^^^^si a^im) a 
b)7f (J!i2{«eoi7i miofl, oiaoi?is(78)2j.sjija7K ooam.zotrcoDAi eos SE tSosaa. oim to- 

aiCHAI. Nl, Cr Sy Ag .g2| S«i(e|0| :£:iHa (splJtter)S!Oa SiU 200rm S7ISae«7 

6) ^>(n ll^qEII).. Sim^^ ^S2I |j^3SHEl^£l01, 0l.(HI tOSI^ .«t9:&r::SS|(72)0fl S^bK)! 

0|0|>i, M4:5J iifllOIAI(SWCer)7l' ?!!SS(85)21 ^JJflS £1= ibS^I If^S nSt\7\ ;i 

» 2«0)1 .^SEIH, l»y.2f(83)0| 7iS 2SKaire)«a SEIDIDIES aiBOfl Sm 3^2^(77) * -8^1 
Sae[(76)S BH« 3^ gE SEStTHS 0I51» ^1a(rubbln9)^E|^^HSA»^ ««S!Q. 

i:Hi9IS-(B2)£J WISIH>J= I22BS SEIBOILI' 433? SOI ^^3Kg2| S2?IS(79)°SAI 0I8SJ 

HHiL»5f(e3. 64)21 a««5i& oia Hif»F«oi ais„ oaacH 7o« soiy a^fss tttsao. 

(78) 2 [H5K?I5KK)0I HHt»S«83, B4)# «I01 ^]^2?S^Il. 5f3 SSMS OHTHS SiSCWiSa. 
afS*(8S)g CHaODP.|S(7a) a 0)4^15(82) AHDIOB SIOIAI 53 SSXIIS Sa^i^S! eig^aS2.>* 9 

OcTiDs *H!; ^lD^e{(rellBtlc)5tI^af as ats^sss oi ^swi ^sasioi sst^ssAii soisa. s 
?fS(40)s oi5?ii oBJy ?iiss(fi5)oi DiaopisKTBx a iM??is(B2):.A>oi(« Bia ^mmxi srA?§(B 

TjisiAitjEHsj ajsaAiSJyoil .2^o^^. s.fAffioi i?4^2i. t.[^^^{7tm ^isii ?a£tii, zj- 21^3.^(7 

7) 01 fisiBS(A, B)a tjsa ^fsci-. o\7mM. aaseecA, ejg S5?i asfflisoi eiasm s»e« 
iskiSrSSsi sfihs^ (77)0ii asao- «», eJS»^^.fiallilSOl -^4^21 sfis^(px)a » s 

W ZtZfOO SIDIA] >JS USJl Ul^Ofl, OIS Sh^^(77)21 aaSESCA. B)SS^ffl5 Sfj 2!t!g.. 
S^?=tQF?D It * 2iD. Dl lUSOiL Sfst-f =ME|^MS ^fe^A|?W Sm irSJ ihidlHI 2lt! 
M7I OiaeS »2^AI3 4^ SiQ. 

E 4e £ 3tHi UEi-y? nBgHHSst ?aiie4!ea« UEiao. wiaiaawiAiis asaes ssoi-iiHs s 
21 ill iki:S^(77)(Hi E6^B•■[IllD^c^s^ia^(77)a.a«t^*s.3^^4:S5^5 Ai=EaQ. 




S 5^ E 3011 UBtf iaii!HHS5| SiZBaeilS L^Ely^:^. Xfl2a«ajHI/df flSS^^ E 
SOfl aOIAI i^as UEM 3 x3 4hia AlOISS fifiraS(A)S^ M^^tJ (1, 1), (2,. 3) S 

i*ll| (1, 3), (2; 2)% fa, l)S SSm. in&S/ WiaCH £ 5£HI LlEFa U|2} SWI 0| £ 

eoi^iss ai!sa^(77)si ti&tf^s sshiSit, 9^9.^ m±s^ ai= ^si-gAi si!*llsc^. 
W2a«jE8M asi-a,. fisniKA, os §521 saMeDi oissw ass: 24.^01 m^si s-^a^ 

(77)IH1 iiel, J0ie«3fl2l BHSS 019 4}^a^(77)2J aSiiie(A iJftE^fSI 

MS ^^Ai3);q sm ssj ifaon £i»]- Sf^ei oiagg Q^\aaAis ^ sick 





01 efAW . 

7)011 «^ 

^fflsjf . 

(80)21 Dig 3£1S£14112J nf5KA.)l>fl QiSslOl SSaD. 

(<i.»..)s ^!Bs^?^l bhxieis aaiiiscB) a. *»4s5j e)S;i(77a):?K s** a±S2j *<y#iiiSAi «3in*i 
(d,«)s aiBsra uHsas asnie(B)s ?t=Q. e- aamed?. fi. b) sfzjoiiAi^ mukm 

19^ 
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a>ii ^gsaoj d,«, > d.„. > i,^E\^ STBS sa. ?jii5i2S£, sssm «i*?aAis tjspi ats 
as^3. &>!?iis!Ofl cH*fl E m UEfyt uia aoi isa asDneoi ajii ^^ia^ofi 

S.UI« 9!SaAlg*l2K E HHI L^E^yi fll26!AJt!EH£l ^MH 'A^SM^m^ ti\lizlO. S IBg 
£ ITOfl L^Eh« XVro-XWaWl OlS Sh^a2?2J Cf30ilAJ2J g'i33|3S!S UaUIU. S 19=- £. I71H1 

Ll&a Xix-Xix^308 n>S S.*?S Sh^Se?5j E»3DilA|2| S^fl^SjS UEIiflD. £ 18 a E 190«AJfe n, 

01 SrilgSJ 3SS, rb7l^ sitSngSJ S«S, ©,b| .$|i?2TE1 «s!S4S 4?^t^S £JAH^2J 3ARf, ©,3^ 

Sl^a^DDAj MhA^EICH S|S€a il^S tfS^ Q.^A^ SAf2.'£ Zt^^ LIEhVdQ. «Ah2r(d«}@ g,'AR,' 
(e.). 7iS7|(eO. S9M(n.) 3.* ^S€(nt)0| i:h«I DS2f i>S WtS i^^Ch 



sin04=stii O,cos 203+sin 20,y i ^' j -sin"i), 



OI710IAI. iSJSWSSI SSS(i^)S SBfSjSS eiD^^^OI 371 ffliSM, ?l i4IHIAi ©, gftf^SiHEI^y 

sisj &^Ai«j :^s2Ai^flSF sroi sAii«^ EHToaoi siai sf^a^ osi.si^ ^iijiiiss li^t^ s 
^, SjAf^ tt^oi ^seoii orsi ^is ^'^^ai e^ich msi^i tusot ifstr «i42ais 4= 

QIOII CHtB> £ 6M UEHa ?al2i'AI«EB21 e^A® «i)S5AlsaoiiAJ^ saiIBl!(R. B. B)OI ?q4?, J^*? S 

2}2J .S^±22)(PX)ki gA|492! sjvu.. g^ijoj iI^5( v)IW 2jg|^0. £ 7S £ E»ll UEja . VJ-VBfl 

Oil tD& 5!*!g a^iS^ai 9901 A|£J Sfd3|51ft UERHH/ S .eS. S 6O0 UEi^ VO-VmaOB CChS ©4! 
S SfiiSeje) SaOIAISI irasOSje UEHfia. E- 7 a £ fiMAIfe, n.0| 32S. rw7^ !!!S 

aas. e,01 SlJJiSipei 5!|§* (85)S tf&l^ aA^i^2l EJAFZ^. ©,7> .St|S#.(BS)011AJ agEioi 
S}ri:2^(77)S tttfe 3Alli:2l «APJ-, o,0| 4»g3l« CH*^ tF:i:2^(77)2) ©,:Jh ^iba^ 

E 7fH|-210|A1 SE BOil mXiaCIS aD. (77a)2l- caY(77b)2| 1273?*= 

2iD. iFjl:S^(77)2J 7IS7I(©.)S Elc iEIXIS Q 5101 ^^^^sa^(77)2J ^(S7l(©V)g 2S 
3^. 7IS7I(©,) a 7I«7I(©.'.)^ ©.■ < ©.afe &?as oi^lOflAI, 5!4?gttl»£| «A>2,^ © 

♦t.^-g4?g»nei -BAR ©.i«.,s £i£s 91 <H2i jm^i^a mns sAii^aia ^iswss-w, «ai^^ 

£t!iB@« 5S□^>:^S E m SiCHAJ aS <S2S UEH« 1 xSajiaj. AhO|i# ?;M2, fl.SllS(R)S 
]iH@4^:id (1. 1)S .£ti]QI@(6)S jn@«l%l (1, 2)S ^SeiOl, £9II@(B)ft lilflXI (I, 

3)±S ^St^h ir.^^. OllSai £ 9011 S(^SS LIEhii Ul-Sf 3tO| 01 ££0^:^39 a^S^(77.)S| 
3SI-ijbM«i AjSES^AI tIfllSD. 01 SgDh;&3^ ^ sh:&S^(77)D|| £ 

[uoiQ s^^^(77)»i. s^"*'^ aisesq. 
at s^^'5| e^i cHasw □ ^l?^Alll <s sia. q^l ois fisnaejR, e, b)2j 

£ 10^ £ got Lf£f!dj aaStgSI Zii 3! UHfl^l ^tjSIB UQ^D'. 01 S«j9l=, ^, ^. 
SE^7^ ±M2hOI£ HSf CHiyoU (IHMq>: agf£S UH*IS S^M s<Si!Q. 01 3^. fiSii«@8 
Df±3= £ lOOg SiOIAl 3S d^S UEf^ 3 ?<3 ShiS) AtOeS SMI, aSfilS(R)S ^^2 
s?(PX)p)| [HISF^ ni@9|fl (1, 1), (2, 3) a (3, Z)S. ;?SBffi, fiSiniS(6)s ^^J:22!(PX) 

m9\n (1.3). (2. 2} 9 (3. i)S ;7stra. ki^s. otaoi e iodi si^tss. Lie» w£h 

3101 Ol.fSDt^HS »:£S^(77)9 3st^e^ A|=M«fgA| ^sISQ. 01 39, SSDV:^: 

a= 2f *!5J *IS 4fii:a5(77)(HI EBV (Dla^Q iH:J?5(77)2J fife'^'SS 3»i»2?g A| = MSD. 

01 aisatHi 2jei3, aj;S2i(px)2j sAjiijoi 2,^ sofl aoiAi 2^oii£ ;g|2^Al*jEH2^ 
fiats siQ. 
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ss^ie ^E^y!D. oi aisiAisfle s. m uem dhsf m oiaioi?i5K78), ch?/7is(82). oi 

m 7ie(7B. 62) AfOIWI JJie; aiSS(e5)g ^bltfO. & n S S IZOOAIS «ieAfSEH2h D^&^7W^ 
OIMOI7ie(78)g §2715(60), mB.^± a?f*S HHtlEIS ^4>2J..aii:S^(77)- Ols aiS^(77)2J 

g& tt^^^ aii*iEis ^421 a^nnn. om s^^^crDSi as ma hhwsi^ ej*^ ^^^3(62), z.^ 

(77)Q liH^2^<83)e 5«tta. tHt?:?l5(a2)S i^^2>«2J .gS7IS(73)2t, CHSS2I 
^(77)tHl CH'SFSHJI -SgltF^ §0)>3 ,S{. ^ S S2J ..^E£K)I= ^fflgEISAl 93715? 

(■ra)4HHi 'ssgs *r4<a(eo), ati«s(80)g ^scHtrs^xei) a, oi aiifB^(8i)fi s& HHifa^ 

5(41)01 #S§S7l2f{60)tHl i^sraCh Ol m^Jtm SSSSSAII^XKHIAI^ a!g©(35)0| S?ii;2J 
mm ZfZf CHSSKDl ^*2| ShiS^(PX>«S 2f a:l:S2);<PX)OI 2^2J eia5?Ahi3(62)2f 2 

PHSI aSi!Sa(Vt) AWIOil 7121 -??SaP-. e.^ .Ea:^]i«:EKS»)= [H§.^A|^(62)SS^?E1 
^M^^^m SSBQ, CH§dad(7l)2| CHgSfia^ (77)011 SS^iCI-. ^ 

^(77)S OlgaSd(71)2J a*IS SH:S«ISAI S«IS,S(85)2J tHeiEU««(PX).IHI 217^71. 01 Md^B 

O)Eaop|J3(.7B;0|| aCHAJ, 2,^ tt^5| ge!XI:i£l(S«l)& BhE«!Hi(67)2h 01 SfEJBI^ (67)£l ?iai(HI gg^h 
01 «SaD| mS5iXfa(E2)(Hl a<^^ .TJQIMS^ (64). .71I0IS5!5(64)SJ SfaOfl aOJAI ehEills(6 



i3(63)p| ^^a2l.»iJ:a^(77)0fl TJOIE ;gsSK61)^ S^^Cf. JflOlMga 

(B7a)e ke8h£§ s^^§35^(b) a mm aaefceooi!; ^^ga.. s =aio!2=(66, 6B)2 

0|# SaiMS^ (69. 70)01 SiCHAI B>HSfiS (67)21 iii(B7b) S HM 2! (674108 Stat &^^a^a^ 
(68)^ SS&D. d::iiS^(66)S #2.i:3Se^(58)^Al (72)3l> ^'SflSSSS SSEIS.. 



01 ss:a2& 

«12S kmj= SeiBS(7B)S m^^C77)S 5B|E5(74, 75)0fl .SlOIAl W^^a^C??) 



(V6)°| £93 eUMCoSAI tlSaCH SIQ. S7iSg5t(7S)S zrzf S^^^(PX)S| 391011 StOIAI 
SSesW ttl«£J^ «*2| 0^(764) S .O|g dii?t(V6a)g geiWES.»l«afe l!W(76b)S 

^3U4i Ea« 51-os ^^£101 SILK a, Shi3^(77)2J ei-A|-Se»a^g, Wlgini 

oig eg g^meg 2«f&ni, e7is3aK76)ej: fi&iaeg njy iS5j ^ihs sssq. oi 

[IBS»i!> 2t m^S^(77)2J StMS^& CIISSF:i:§^(PX)5j g^lOO. 2iOiA| !«eo|-?ll. HHXia^^ S7|^2 
^►(76)£| 5?4=2J e.^?^a2J £W(7ei)0fl EISS «H7«^2J dW(77al S 015 £(^(77 

a)l ia*}AI HHWasa. S7IS3Sf2| [3^(76b)0)| HISS flSE|= ca¥(7?b)S ^^EIS fiSMeQ 

aif. Q^sj gi!ia^(77)2i aaiias ^ sdh a. bs uem 2§50iJi, sga saaieDi oie a 
rfca^(77)2j «g 2 §i,tfi}ii 2{otAi 2^o^;q sfca wiaea. s}^:^^?^] sgiisoii sioiaj, q 

4=21 db^(77a)^ SAfSOfl CHth -7«»m. Da^(77b)fe gJAHhOU CH«J i^i^Sf^g 7«m. 

OiaiOI7l5(78)2| .;^|20ilA1=, HSBS SSISJOIU 4s!S5 §01 S97I*^(60)£SA| OlgEIH, HJSSB# 
(67)01 OflgjOJ bISS ^cJ?S CVOe. gOfl 2|«B ^Om S£2i ^)10£ 39719(60]^ ^StShJI. 450X 
OiAi IAI2>: SIS Of^S fim.n XeCI ^AlCH £1101736 ZAmBS.fH HISS MSi^S QSS ^£15^'^ 

SAi asam.'Q^oi 01 uras ^eis^^g astmsa^a HEiy^as^ SSSQ. olO^A^, :4ioi 

g S99|(61)0I SlOxg CVDSOfl SiSB lOOnm SE2| 5)MS efEMS (67) Si S37ISK60)^tHl SlBj^h^ 
SAN w^Sa. DIDIAI, ?110IMS5(64). J5Ah(5(62J, a2©lPi3{63) 2 □ StSJ -^gSlSg efS* eaj 
X\;iiEASi TIIOlEa^ a HHiyoi Ta, Cr. Al, Mo, W S Cu 12| Qfll 3 Sj#aj^ ^S^m TilOl 
1 §32,161)^011 400nm ^HBS ijSjsB, 0I2Q 5S0llSe££ ifcS£l MEiyt.^£S 

<M -g^sjQ, 01 a, oflgicH 321- m^mo\ Tiioisa^ (64)s o)^^ 9101 ois^.^ ois^aciu 

OjSESeSS 3(67)01. £»SQ. Oi?|0<AI^. SOIgOL OtlgjCH PH>/Hi &9I7I01I SidAI 7^<^a 

Sr eOkeVS 7I^E|I2, 5 x10**aton£/a<fi|^ 01 O, S^^3 

21 =2122^(65). :i>:a^(66) S ^SSISS NilH MSW±E12| S EaaS^OI ««S 

a. 
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biCMAj, ft2fS3eKB8)d|, OD^CH PECVDSfS DISSIOl SifeB SCCna SMS >fl0lM??^(64), 

Sg°KGa)s;.sg|)flt!aoM P£H1«(67)2J ±M^b) a Eai9(67ii)ft iSAls'lS^ aiayElIl, 01 
on [Qa- S^Mai(69. 7p)S.«jSt.O. 

OICHAI. Te, Cr. Al, Mo. W, Cu .S2| ^ SL^.n AS thgsroi. sOOnm S£S| ^MflS #2^33 

(66), W§iri2!^(72). 2 ^gaSS UHdS 

OICHAI, a2:asef(73)0| SIHxS PECVOaSS OlS HHfl 2 *2J-a35|(68)4KW i|SJa^oe« S^ail. 

30(^5(74)01 ass aei-(73)5 ssoiisass aiaatj^SAn ^ssid. 

DICHM, OUaCH SSriS ^sXI^I S3ISSe|(7B)£SA| aSaasj-(73)4KHl 2/™ S£e| .^)fflS 

012101 5BfS»{75)g 5SDf^» 0IS«HD1 5ejS»(74)0i) IH§«tS ^mM ^S^2.S. lt»ElaJ, 

□^01 t!^i?(7i)oi-.a«:q.srE5 2.^ adb29i(px>2). b*idii sjoiaj. ae*^ ei*is uH^ia ^*2i 

(76)D1 iE^^ Sf lOX^. -^SSLii^; HllSS £M0f±2S ni1^A|M 

EH2f af*f7TOe E 3M aOIAI as <!!!££ UEM .2 x2 £bfcS| AH)|2:?^ ^mtiO\ AKllSS JIS. fi 

sniie!(A)s iiis^ia (1, t) 2 (2, z)S:;fs*H3i, fiaiie{B)« agww (2. d 2 (1. 2)s ;?s»f 

Q. 

b)7i- oazttisai7i Mgoii. oiaiopiiK78)2i a j^a^K oflaa zoo-con ai eos 2£ »SoBaQ. OlOfl [& 

Eh Cs^ (760) 2 liJP?(76b)£l SfOI St« DHUaS BO. 

OlOiAl, ITO §21 SaS ^'0| iQEiejOl SJtll SOna §SSJ ^PIS9^76)^ 

t»0. OlOiAl, Al, Nl, Cr, Mo 2 Ag g2| SX« S= □ «S -U^SHDI :ittlE1ffllHI £|4g 20aniD 

7)2J e^A^3'3!g -eStMIf. S^^i;^^(77)S £hSi:i;3^(72)(HI as^»^Ol e2S5fi3(63m s^ti*!- 
Q. 

bioiAi, iilO|A^:!^ •-i!Ss(gs)2i ^ms ei^ issj wastpi -Woii dbs ssi 

ofl <sjsaii, iiHl;r^'^(83)oi :>as sms^ asioioiES 3 Moo sjti £^^^(77) 9! @7iS9ef(76)9 

2. £.e SS S^Aia ar<JlS(80)OI 01 32715 (79)^CHI S^SO-. I:H«B^(BI)S, OSaCH 

ITOS >:lHEia«S *ri?» (BOVfeltNl g|S!«f«SAI| ffiSSQ. DI01AJ, H)ftfer(e4)G| xis 3»«a SEI 

a, uHi«sKe3, B4)si ois uhif«oi ais, os?!CH 7o» 2<oiy-a>*?£S tssjsQ. o<aoi7i 

S(78) 2 i:H^f:'i:K82)S UH4Fe((83, 84)9 «g«Ofl SaSFSa. 01310171 »(78) 2 .0) 

5)s .olaioi7iEK78) 2 atPis(82) AKJiM sioiAi 53 ss^s ga^MS! s^s^ssas SIS tm. 




st^ sroi «Kii 



»I34IAI«EH2I ^g3£AlSJIIHI 2loJ^. ^^A^^^0] ShfcS^ (77)011 5j^B ^55111, S^ 



a s B»tF sioiAi Ais imson, ois shdb£!^(77)£i asms (A, B)S:^ 
01 ^mim ^^3LM^m\M^ srhj ssiBgoi ais qs-sai^^ a^se{(px)g 

(77)IHI SSEIH, 2| fiiiniiesj ^i^S^^£J 85111:^:171' CHgS^^S^(PX)2j RM^^ ©SOil 2J£ 
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(d,-)s eiBojpj HHxisjs a^us(R), «^4£i ^ a^-igsi ^<itsri?SAi B3ni*j 

(<t«.)s aashfli BHxisi^ fianiis(6) a, «»«2j g±? s^AisrspsAi i!2ei« 

(4i,)s S!S5h?« HHxiae asiaiiH(B)s: 5r=D. fiHEgiKR. b, b) ^^^^oJl/(l& cainjy mwm^ 

Ols S2iii«((U. 4,-.. msim&m^ ms(x)D\ ^s^S; fm. aeinEiissj e>shx.)di a 
^ am^^v&R gTAisia, MS its »f:r^s SAisis^ ^ssa. 

OSES, »fl5?S!0| DPI £ 1701 LiEf«! HtSf SOI 9S S$?2| ajUflgOi SSI Sf^^S^W 

S2H2I fifAIS atSaAIS*|2^ S 13«H| UEm m^M^m st|SSA|S«l£} fcl|in*ia. MZti 

AISJEHtHIAl tfSth UhSf at)!, E IBS S l^W L>Efti! XVSHXVBfltHl CO-S ^i^S l>:i:S«S£l E»S01IA1°J 

ia^^B i!Iauiii. E 19S s itoh LhEHa xix-xixisw ms a^sessj 5^011 ai£j 

S UE>»!Q. £ IS £ ISOIlAi^ n,GI S3!5. ni7^ ajS^SSI SilB> e.Ol il^Si^jfEl 

4«9oii Dit» ^^^i:^3^e^ e*:7f ad:a^oiiAi s^Araoi !!!s#2i ai^e B?A>iei SA^^| 

S zft^ LiEiaa, «M^e.)S EiAfZj-Ce,), ?IS7i(©.), gSe(rH) S 3aS(fb)M CHtll DSaf Sf 



SAHKHI CHsB SAfZKe*)^ I05(x)0| ISS** sHSQ. aji^sSSa SAP.'"* e»(,«>. 

SARS ©«.,^,S pl^gS e*,,.^ > ©.t«-.E^fe SQ^ ORM. £ 17011 U&a 5 

^, sfAfira asoi sDssoiL mi y\s swsuoi uihi7i msot .^'ss^ st^isAis 4^ 

OlttO CHtl. E law UEiy! SI4^AI'aEH£J Sf^jlKi ajgiAlg^iOIAJS fiSi[ie(R, B, B)OI sj4i|, t^in 

a siflgsj sF:±:S53(px)a £^^t^5(77)oll asEin, aanii@(R. 6, B)a ^if&i;i£i ssiriti?^ 

Z.ZI2J ai-iSe!(PX)2J SA|41|oj Ej4lj, >4i|, gt!|2| III-ir(X.)lHI Si^tKi. St SIM LJEhtf VO-VliaM 
[[fS S)4^s c>30)|Aia £ 7im UEia HerifOI EIJl, £.13011 LhEiyj V«l-Vlll<3 

on iD-s s^s sfissgsj EraoiiAiei afisJUsja £ boh L^ety^ u^el■ aoi &q. s ? s e 8oiiai^, 
n,oi s:7i5£i sas. n,:7^ ^Jjgxiiesj ase, ©.oi siiiisisiEi ?!!SS(8S)s eiAisa saiz^. 

e,?^ ?t!S*(85)tHlA| SaaCH t}4:S^(77)a 4fofe ^AWa «A>2f, ©,0| 4S3(HI CH*1 

373?^ 23*1011 51*11 asisra StJQEt- ul3tl?t 2!^0| 4S901I CH1^ Sf;i:2^(77)2J.71g7l(© 

,)a 51QI«S 5f?{ sa^^ ^ o,q; 5f:i:a^(77)2| :'I57I(©.)S 3= u|*IS □ «71l 

2^(77)21 :>is7i(©.-).s 3^. 7ie5i(©*) 2 7ISPi(©«*)= ©. ' < ©.fife &?ii3 so. ot:'i 

OIIAI. «AR>- e4(,^-^il!S.^^ «A»2t e4(bu>S £l£« .91 ^TUS^EI ID^S £ 

Ai«iaio is^*izmvi, sAts^s sAi&iioii a^hJi sisstsj. o^s n 4» so. :oioii met. 
A^ a«oi s!is&(65)oij mi y\s ^•%foiiai£ smsixi 4" sj;?! uUsOi sfstr liij^sAis 

fiSIBSe SSDki3= J312^AISEH OIIAI DISS!- £ SOU 2101A1 gs <3SS UEfyj 1 x3Shia M0\^ 
SS Sl-:J5?3^ (77)08 £S» DBOm 2^2^(77)21 SStfSS IShitSSfg A|=Saa. 

;qi4<i!Ai%ia2i &g^-2m efjsiAis^ioii siora, xiig^MSEH^i gvAf* ?^!S5AlSfl^^ oiwm^i 22^ 

^OISQ. ^, ^aiBg(R. 6. B)@ &g«J £^IHS0| <21^om St£€ 2^101 c^^^a 

^^tm 4= S{ch. tu&Ai, ^tsti ffssiiss ^4fAi?ixi 3*11 K-a 2MSDII atf a^i oi 

ass Q naAIll 4: S{Q. Q^OI, 015 2SEIIg(R. B. B)Sl «l t!:!)«^(r7^)^ S^HlXl^h 

SAR(d4)3 S}^AI?I£% z,xzt Si, sa SBlIBEia I[l$(x.)OI CHSSKH UHSOS. 



£ soil UEM asiyg^ ZE%,' s! 1013= £ loofl uzM &i^s. n&.\o[s. 01 ^sei 

M 26! AI^EH OIIAI ^gS? bfif SfOI, ^. ^, 



Sa 9£ii!E|:7K4£B>0IZ Sg.' QlUm OHM^iri Sgf 
19-9 



FROM mmit---mm^ 



2006^ 6^228 (*) 9:44/18 9 : 29/Xii^6700047673 P 53 

^2002-0052994 



[»£ ^.ftg?104^AI«!E}|SK 0)^7^X12). fijUS 4.S^Q. 

A|£ DF^PmS 9(0t £ 1601. UEfU) UF2M>0| tlS^.mU. 




'sr 
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z^z^ jiiotEis ^4sHj sj^s2!*s am* a, Sll2^^7l£^ 2 oh 
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31S ^sss «e. «;siAis^*i. 
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